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piid) ^ pj jS C^-J? 










3 Ubiii 4 iVj 1 

^ jS ojl_-P aUj Li a>-AX jJ* <Jajjp->tJJ ii— 01 

aJLajJI oiL*u! L aS *01 jJl 1*1 aj .^JIjJJ 

^ ^ > - jp U flj ft ->^'1 j ij LS^oJJ {3D) cj \ J^-Jl ^ 

jl ^ ^ <l_JL* ^jb L^5 SjjbUijl Jm— msLoj '>U<_j !L j^j Ajl 

ji ^1 i-Uji ^jU ^ ^oJUll JL*-Jt JwJi La^I 1^0—* 1 ^ O^r^' 

(CIS) A*ii wjUjJLiJLI Jt-i ajj (j* jjJaJI 

^ *jJUl JbJL ttUjI ybl ^1 of Uj 

I jjb Judi fljj^ jp jJaJl ^k*Jl jl (Terrain) ^kJl Sytlt 

^ Aj>- LzJ) ^JLjLi ^jJlL-uO ** lj - 1 1 sJ-ft ^Jcsu^j i 

( J[5wj ^3 La 1 1 1 j 

JOU ^ ^JWI o*Ji JJs oj J$Li J v (DEM)aJI oUUJjl 
N 1 ^lp J 4 > V ^oUjJl &j-ft ^3 (Z) oLtLi) jNl 
tJ jt > \ ^kil jv oli'^LiJl JjJ j cjLJuu-£ ^Jl JLlc Jj i(Visualization) 

4_^_3 JuJLf ^Jj JfljjS- pljjjNl V jj ujJlXll J^-Jl 01 
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{ Jjz jjd-b IJ IAJ oLjuS/I JO J Lg-^ j-* ^ 5 y*Lk? 

Sjjfalt ^1 jd JasL^jJl Sjj^lU n-ba-dd (Raster) ^IjJill 

.<Lc yU 

il J- r t-v*_j UjJ L^»Lj L>oj-£ (DEM) t}~^ 

^J«5wj lj_A ^X>rul —— jj JaJl jl j'Sl I 

^ la*! C-jL^ pj-waj OtA-^JUa pJfcl ( j P * i-L^jJ 4— 

-*-j cjL>- j^-d Ajjjs ^3 1.X& oU jX*il 

ip jiap*-^ jijL^uVl JJwA ^tlxwiJ A_^J w-fU» j-L *-* ji l>l_j 

hr JuJl JU^ j±\ O^U-U Jl*J j^\j <. (Hillshading) J-lkJlj j 
<d^L>- ^jA *^-ia- --» ^jJl ^L-Nl 4j jS ^ J^jjl Jwv-^) LoJ? • J-J^wJlj} 
JL*j 4<jSl ^ J h~ -. - . 4 JJJk* Ajjj j 

ja x^6 ^j}\ (Visualization) J> JA j 

Lgj „ ? Cjl^JLttJl JL^lS Lj-^aj wjULwJI JuJLC A-fc-jll LLjLJl^*J1 

4_jL ^iaj Jwwjplil Ajjj oJ^ LJ ij • Apljp-*^Ll C^L^^IaIA ^Jaj 

Iqa* tljbJb** IJL*-Jj .JJJaJl 4_J_^ C^~Jj ljy» ^jA J^Aiill 

J jJpj .^aiL CU*4^*vJl AjjJj L?jJ^ ‘ ■ ^■- ^ ij JaSlji-l ^^-5 C-JLJ 

^a\jJJ 6 Jjb L*j^— £j jijj ^3 *LS Lplj ijS 1 L*l * JLpJ-jJt l ySL3 

. jSl p~*U-l ia5! > 

t ^jjVi i^/u OjLdj ,4-J'^ l ^~^ lx ^3( Terrain details) 

ii^Jp ^y&j t ( Hill shading) JJdiJlj iij j_«il Aj-L-J-Sjdl 

iLx t (Northness) iJUp aU-Jilj wl^Ul 

( p J Vi p-Ji 3bd J j ^ tiji 
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jJl 4 V% n< * 



oL* jJudl y i UjLyj o JU JJLiiJl ^Jup 

J.^UJ jpP OJL^j wltaj iajl y>- S° 4*j(jii-l 

yl j& j-i*ll ^Ja-^Jl Jw?Lijj j ^gjLiJJ 

V iijiajl flJUfc jl J&rj C^-^lJl jl j--P * y 

. jf »t ^ ^ . . 

1 ?7 yJI J™£5l_idl SJU>-j ^jJ^j oi^J? LiLw>-l ^IjJl 

y* ^JU^jJI wL^ jJl lJU JjU jl yj .JNl ^Sy ^ULj 

y * i y>-j Z j£* 'Jlc- yJ L*U AJijjj* y fiiuft J^Uail iJb^k jS/ 



ii j_U * >■ ^ yJl y aJl? 1 J5 JUp j^SocJll Jiajl L- 3 j^ 

j^>^ j! (Shadow) J^UkJLi y* y* U* 5 j .Lie'll yL--' 

# 

Jy»Liijl Jyi j^5j a) 5 JJLli (J y j . * ^ijl aj jl jj MiJ j\ y — >- Uk?^ 

t f. * # |P 

aJU^ *Li ^yl y^ 1 y> aJUjJI aJu* jl y y jJUj *1^-*-*^ jl L-jy jL-ix 
jl *Vl t Jy y LgJlal^ y U SiUs JJjh^JJ Ly y£1 yyil 

s ^.vj>- tySLc U i * yU ^Ja — Si jy jS! a>*L*- y ^iljJl y ^ 

y5i ^kJi yt j} y^j i JiSM JNi £^j^i y y* u 
tJJUiJ i-LkP j^Sj jl 'y -v^-LJl UI^j US- ^tJLliJl iy^jj .L^ 
yiJi y> yJl ^yi y-N jl iJL^- aJu^p cjiS jJ y-^ yl^Jl M 

aISLLj qJu jl ^jj>-LJl j± Ij^J .Sjjj^aJL a J^ p c — J j t^kslyki 

jlj a^&U- Us t L^l ^Sl^Jl ^Ij^jIj l ^y w-^b-J 1 k j^-f 

y oiy y> ^k !l oUl i Lo Jb^iitj Lj-^ y- w-^w 1 ^ ■■ ■ tfi oULwJl 

IJJ toliL — 31 j£\j± a*L>_p ^j>u_ jl Jjjj V — Ll^j ^ij^ill 

£tia— Jl t Jw>Uj ^^lyu^N y* (J-fliVl y ajU 

.i^l jjjl flj-ft ^jSy* IJu^j ^ ^Uj jV I 
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^3 OcjLjjl JJJajJl 4_JL> 4-*^ljjJl gAa k_i-L_£j 
y^liijMl ^^Lf y° (^jp^^Ml £eJx«JI jljj) C^La^IaII 

r\ JL$\ JjL>- y* ac-LiS ^Liisl J- J JatJ 1 4*X»_£ ( Jaj^ 4*_jL_£ *w^pJ L *S .^JMl 

^la*~il 4,w.^Q yLsLj jl 4us^ljjJl JjL^-J .aJjJj ^ljj*JUj 

-yaltj AjjJiJl 4^jjJaJl jv iijLoli J jL>- ya 



. AP~ 



tLu£ 

L^jU'^Apj yl jJillj oCL53i ^ ^ j! ^Jlsi Slil Ja5i yl-l j ■/?"!! si)} 

jl Jby*dl Lu jl (McEachrcn. et aL 1999) djy^j jym ^JL* (i-jlj£Ll 

^J?\ jX-L**')! I jl ytll jJl U ^Jl (tU^Ml jjj_^alJl 

a^JLSCII *— jI y j y*i ^JUl (Realistic or Virtual Visualization) yil jJI 

L* jZ-S'l fl_il jJJ 4-wfl^Il 43 ytll — ** ^ *1 4jj3 4j1 

SJy 4 -J . (Chen, et al., 2002 jj ylj jJOLjlJUiJI Xti \ yLl JJLc 4yjj 

a] ^Jl jJU y>Wl J-Ju^JLl ^JL JJbJt jl LuJU lit JUS y 

4-JLtxJl ,y I jj-^a3 -L*j ia^l yLl y yljiiij yLiJl jl .451 j^lj a jj^aj 

a JL>wLwl 1 JuP ^ ^ a 1 1 4jjJt_*^J t^L*jjL*Al jljjiS ^)l ,> g_£j ij t 4 j - L i- a T.l I 4 . ja* 1 yL- 1 

LJU-p jl y ^ ^JUj 4 jJJS , (Verbree.et al.,1999 j jj^j e? yrr^ 
jlaJI Jidl (Shadow) JjUkjt jl Ml 4 jy?j y tjLi -L*J JJJadl 
t l~j g I p-L>rjMlj ^JUjJI I Ju& j-^1 j^ ,^Ju>c — jLI wJLiJl 

. 4^-3 J3 4jwj jl 43j^jl 0 Ju^i La Ijjfe^ 

L^jI M| c-LjcJ 1 ^t>CL!l l^ ^.7, .^Ml ^ y° 4^jji^ JuilajJi 4 ^Xis-p jl 

^]J ^LujMi JM^>- y 



jJJ' ^Aa-Jl (Shading) J^UaJl ^ j^L> Jr^t 
lj\j\ Ll^-P ^y SjLp JJAilJli .JjjL^aJlj — ll oLjIJ^^M yuy 



yllj ^1* h Ly- w3J^j kllJij . XL^o j~L*^La y® A^-^lyjl 

^laJl yLl ylj-JtJl . **^1 L_JL — P J-> — $\ — *}Sll £=Xa** ^L-*A r l 

oytUiJl J : -■» ! ^ J ^L; ~U.., ^jUj IJLjjj .(Cartographic Visualization) 

^ 4. fi ► 

I £tk*Jl jJQaJ y iijjaJI gAj* — ;j ,UXS jLSI 

(Hillshad i n g) J ^LJ I JJJi; y jyJil! j\ o^l JLI ^Relief Shading) 

JJLlajJl a 7$^ 0 \ ..J-AialJlj 4_3 jjJl OwiuA y ljL^a_JJ>-l wi J-P i^AJlj 4 
jLdalll j jj ^ L Lgjl ^JjU> ijJLJutj Ls jJ? -U&3 j^-\ -Up >- 

Jsul y>LJ Hj ■ ^ oL—*Jl *uji < uuiL$ wUij 

y oJj>j: 11 Ly iJuJbLl ^iLajJl y-ilj (Irnhof , 1982v^ij~pl( 

. (Lamberts Cosine Low)wJj~*' ajjIjJI ^Li Oy\i < ^~ 4 
(Brighniess)^yk^ od jyJ ^ya-Jl ^^Lp jjjLojl IAa ~ui — jj 

ijjljjl ^..O La LiC ^j_*UL/a ^A a <™J 4—^L^wd yl 

1L ^jl yll Jail — It * j-JiJJ(Cosine) 



*jl*J ( l) juLjJI y> ^yjl lj-y LjLj a-SLA 

.aSLuJI oJuh y LJL>- J 5 JUp LlJJj t J^Uiil lyr J y ( 0 ) j ^ jkT J 

jl e- jL 1 ll jJwu ^Liijl ajjIj Ls*A*JI J *!)L>- y* a*L*- XA j 

(c^ — 11 jl) aL^l aj j\jj t (Zenith) £yk — il — jj 

y ^S\ yb ii^kJl oJu^j t(\ J£A) J5 jup jX*ai (Azimuth) 

oL^lj ^ 1 -*>1 1 LjjIj i j f SsXj ,A_ylj_«_^-l 

J ^b-h y SiLp eUkjdl yj *0^- J5 -Up ^ia — !1 jlj^jl 'UrjSj 

*Jj yy ti^Lj cbUi ^Ju ji y ijL (Light) p (S hadow) Jii!l 

-i y- jJ »JU>- ^jlLpl “t»l£ ( y^S f I J jJJ (0) y y-L> Lj^j 
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Azimuth y 




£ JJLkdi LU . (Hillshading Analysis) JJM JJLi : > j£j, 

{ 1 ) ^ yy 'bf 1 c j^aJ ^ & li ^ L- 1 ^La % — ^ ^ T o 1 ( * ) T j - ^ 1 7- j 

(ESRI 4 1 996 * jj^aii) ,»^Jl ww-j-j 



Jl (* yjy —La Li JjU T AOeL^I 4 jjIj OJ 

j\ ^jJauJt *ij\) xz*~* ^ ^ <-* j*^kJl j ^ yal Lj^LLI j * J jJ jJL ^1p 

,aJL>- J5 HwAi>- ^yiill ( JiaJl J ^ ^nr*^ iji j-Wa^ ^li»^l 

4—_>* jJjh-— i-l 4_>Lil 4jL-_fc L° Jj JJX_«_jf ^ry ^ -L> t_T „.,l 1 * k» j 

W-UI ^ JJziVl r A 0 fLijNl ^Ijj ;(^>> £ 0U;J jL 

, (^ jA!1 JUjJI oL^Vl 4jjlj j j^SL o 1 A-laSl 

<J1 .u^-T^' >j L J^=^' fl-'-^-" ' (i- 1 ^! 

Aj l Ji hX>SJ ^JwLf5 L^kJUr^i ~ -‘ gj J~^ 
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JJlLiJI «uLk j^Sj jl L ^ ^ ^ jl .J--/al 

^tJa**Jl jl y I X . : . a,j JJliaJl j] N) ia_^_^j&1 jX-S\ [£j ->- 1 ^Li UJ 

zXS' ^3 J*ikJli iUjL^Nl jSs j>| ^Ja*Jlj Ai^A-P Igj ^IjJ^Sf 

i^f 3, |®IJL>tJuj .oJ^UvwJ SILLS' A-o^ljijJl y* 

O LJl^_P V^a A^UJl f-Lk>-S/l ^jjjj la> A^lj^ ^JjLa aJl<kP 

(Wood, $jj I. JULl jJajt t (Spatial Interpolation) 

L-fL-l UU-1 j Ij^ia JJLkJl jj5j sl^Uxj'i/l JU*a *1996 

5y>-y eUi£_** jl a m ,t. i _ *>■-' jl$^a jl 

^jp.-4-JlJl * j~p ol^/lj Xxj tL^>- jJ j-%>d w-jUjJJI ^3 » ^■■■s^.-tJ I 

c^L-L&p ^3 j jLjjJ 4_j^l$jil Sjj^jJI Jjla ^£l*_ J 

*£*l ^ji ^ a jmJu ii^Ap l^J iA*P ^lj cJlJjU jLji 

£lW*JI ^ I Jj*r_T. , j iUuLSvji i ^j - 1 Ur j 1 jJL>*lJ \juj A „ 4 * -lalil oNL>JLl j^jj 

tiL*51 j Jji3 , ^.la i » j I a oUL^j ^3 JJLkli 

J* jkjLl aJL^I? (Zaksek and Podobnikar, 2005) jl^L^j ^ yj 

j-Jj tJJiall ^UJj^l rJa — U (Skeleton Lines) aJLSL^JI 

iij j -*. il (Edge Detection) *_&! wjLL-S" J n — L ^LaJj^l 

JudJaili jl 0l^>-LJl jLcJLl ^ V i ^>'aJL 

l»Lc <■_-->*- Ajj-j d^»Ul it- ji - --^ 1 i j.i y^-o A^Ul aj!j 'J \ 

oL^l ^ jllj il {Normal Vector) ^ j— ^il ajj1^]1 

j. l . j qIpO l " - 4, - -- 1 1 Ll>wJ ' j ?tu L ij 0i ^h_il j ( ^ LSL^) ^ ^ * 1 j . i . ^ ^ 

^Lt — j . (Zenithjji^/l ^^J.1 ijjl^jl) iil — Ll (Azimulh) (.(-^jJl 

L^la^.11 jl CjLaP ^iJL>“ SLiiil J^UaJl jl ^JL?^l-«Al 

jl 1-C J c-j ■ ■"•* ! I j.i - j -j -o 1 ^P Ia ju jl 1 ^ 3 ! r _>s_i^ Ot Aj ■ j^ii ^gjJ I (J^Ljl 

^3 jl CLjIjLh^SvjI Js jk^- &ilp O-j^Jail jl S Lilli j ^VkJ I 



yn S(-L wJI j- J-l ^j_4 oLS IJL3 c oljJL_a%dl pwJa — !l 

^ljL>tI*^l .^lp “^3^ b"h a-b* OJ . Jai ( JJl JLa^JU^I ^1 

. jd >i u^ ^ juul ja a cbUiii jju: 

(Buckley and Rames, JKj) J-iiiJl 4~JU-*J 4_iji=> ^v _r^ 

c JuJliiJl IJLj ^ ,o * ll *cLj^Jb 42004 

J^-^LajJI j\ ^Jbl jJaJl JL^5 jJ Lj : » 4jj— — ll oh^Iajlj v_3 v _*j L* llllAj 
toljJbwil ^JLp obJuJUl JJL^j co — ^Jl JJjaJj 0^-531 

w^w iAJLyJ^\ jU^J <Ua£j jil w j\ jj-l ^lp^ ^yajLua^- ^ip Jaib£ 

,^jL A awlllj ^3l iJUJl C^bcjij^ll J**>w ^ ^uJalll ^J-iC 

c^ULjCNI Jjlil yJl <Mj* 2lb* j .(Barnes, 2002 j-J jl) J*-id 

(Mark, 1992, c(MuIli-directionaI Oblique Weighting MDOW) 

Aij JaJl c 4_a. l L- ? w3 O L$_£l ^ JA ^Ip iblil o<4 — Jj-Ji 

i^S\ y ^a_*j ^)L^I ojjbJl ■»>!' OLwJSj^ ^Lp y <^5*^ A^ ^J . bT. 1 1 

JS I ^y^Laj i j£s iijJaJl oJ L ^jj .oU- ^ j>-^l pJL*^ 

s_ -,- -■ _.■*- U&JLjLJ jfl j_a^Lwo j»C^a-X ^k_c ^ 1 I 3^bll ^3 

jJUl y ~* jjJl aJl» jJtSI u^f iJb^j ** j 

JL >- y ^xJl o y&llaJl w™>- otpLi^^l JiX jUt^il^i] 

J5 jip 

JjIju Ai^C (Kennelly and Kimerling, 2001) jJ j ^ ^ j 
iajia^-j (Y c&frl .^,1 1 jjJLlSUl J^jJ^->-( \ 4^J^Ii-Ji JlJJoxJI 4— 4j JaJ 

a^jI jP'jJaJl J^UjJl J-Uij ^.Ua3 l jj~*j1\j (T <• 

i J : Ju£ dUij ci-JI j^U-l ob jJUil piaJ ^IjJ^Lu.iU (J jLJl oi^ 

^LiLa ^ la - 1 1 cJqjJ 4 J 2 JI oIjJuaJI Oy*^" 6 ^ *Si j *' a j . 



Jl) AjJ, J tf-tl l JJJalJl 4^-JLj}c? AjjULII * J Jj JaJl a3j*> j*L_jLli 

JJLC JlP O J j Lg-lS* t(3^iaJI Ij Jj AjJj JOj (p-kJl 

y_4 ^LkjSM J^\J Jkki J1 Js Jt>- JU ^Laj^I i-jUi (Oy^Jl 

^y j— _J ^_jj aj y>- Jl j^«3 J*p a^iA! i^jJJi J^->- 

.aJI iSjaj aJ Jil 



aU,^l U> ^Ui)) J jkl j» j>jl_p (Nighbert, 1998) o -rr - r j_U plij 

J^> jljJl y» jJl 9 

s jS/l ^LiJj'yt J aJ^ k* l aJ J3 ^ JLj .JJLkJl Jk- 

oULJs* Joi J ^oLplijjNl lS^ J^J Ojl ya > Jj yjj jMl 

,y*^ Jjdi juj -l3j3^1j j_*->-Sll j Jib <L^b>- oblj Jj jljjVl 



JU* oJL5 juJ . JJLkJl gJU, oliJaJl *JU ^LJl 

JJlkJ! c~Jj LaJiPj tlJb>- a>*_j^Ij aJu^p J*. Jl y* t*j^f J*pj 
4jL>JJl gJl£j SJjJlP U J iibjt jl W^-Ul J51j ,t>bii kk* 
k L*ik» JulJ ^y]lj Lia AJL-aj>- iajl ^bJl a^*^S( wlJSj t^kJl I Jl* Jba 



t 



J^ t i i ii' i.*i b 



Jy ^ya pL*JJfc^M yj l — .aJ k- J jj Jb^l JJJalJl <Jb*t^ 01 k>-^b 



^ jp ? Jl JJ AsUj N| iJjjJl aJjk Loj -AyljJ wjI*jX*-L 1 Jij 




o- jXiLl iijJaJl 0^ Nl J^Lij j**l Oj-kl 

AJJUjdl kiJJj j g — a* JiJl o^Ldl oljJLaJl Jl^ a,oJU 
iijJaJl jU iOjJ^ J| a^U^I r ^k*Jl Jk J yy Jl_j ol jJi 

J i/ w U5 tSj^5 4_JL*_i o!ij S aJL^ <Aj J b XkJ A-^y_iU 






Jajl ^ ^3 A3j jjLja <^LL£ 4JL ,i> W>*-J1 pJL>C — j 

juJ c (Visual AnalysisJ^j-^aJl ^y* j ciii oU yUll ^JaJj 

^jJ> j& ^ ^ ia- J I ydl „Jlj ijLwJ-l ^UUjJJ L^bJ 



y* *Sj-^ t5j^- J jLw> Jj 5 L*j ^Ul OLi j .^yL^Jl 

IJU 4 * W^L>- J-JfVJ- J ^ 3ljw&l i j r ^ i^L^>-LJl 4 ^JlJL Lfl f- Jul^wXJl ljU& 

.^i^i ^dl 0frLl5 ^jjjj <V-*JL*Jl (_£ j3 \ wt>-i wL*j 



; <b- jiSil <uL JaJi 

J-i£ J-C- \j _±5 LfXJa j j ^Jjl Jy> bj_c- J -*^j*\ jl J_*j j^Ul jl 
j_Ui2^a j!5 jJ 1*5 4 _Jj>- ,J5 JLL£- JjUiJI Jj_L£ j»Jj jl J<aJl|l jl -b»“j tJUilll 
/y jJ^AJaJl JJLC JjJjo ^JLi »/ - - ^ al£l s — -*- 4JLiM 4_*^j £ wiJ i 

jJu^ j**j AiSbJL* L _^'5 | b) JjpSsX .^1 iJjJ ifl-3 4jUa£-J J^b>- 

0^ Lx_£ ,^**$1 J>^ ^Ju^LL .JwJLCj tAjfcLwbiJl *Ljl?jJaJl ^y AJo j 1 j j 

jpAj <»4_JL^- J5 _l*£> &L^-^|U 1 ^Lij ji^ 1 w^L -3 U.:.,.,J ^*«aI Ju^-1 

lJU"& ol - -\m\\ ^yi <ol_S (Aspect) jl Jw**jN \ oLi^-l 

kiJJi J m \^U aA j>- JiS ^3 jA\ l3jJ^ <dajjj 

jj'i/ olS ijjji , ^Ju^yS [ j~Aj jsUj^! 4-5^ ^v* 

^"1 * jv ^_jl jZ jjJl j olX'i/l jT^J ijij-^ L^*J : jrvip-j^i X*io p-b jl 

j» ^ Uuj ^ “ jru j-wtiabJ ^r*^ (Radians) v^-J (»c* i_^! 
.jla^jNl olXl j»^a 1 (Sine) ijljJl i_^s- jl (Cosine) 5jjljJl ^Li ^iJUieu-l 
Jl aj>-L»j U)L» (Circular variable) Lyb lj-^jbb» J-«j jl 1 ol^l jl LkJ 
Jj^/l U jiljjj i (Derived variable) Jl *Lj-£ 

Jl jI-L^NI <il-Jl Jj-^ j-* (Northness) aLi'i/l aJLaJLj j 
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ol/Nl iS jJL j 1 jJo U y ^ 

Jl *) yjJxJI jIjl>JN! *U\ y jV IjUb „<! j\J\ ^Jli*i*.l (Easiness) 

4_>-jP iJLJbLl y qJ& 4^-jJ T'l * J y_*j3 (j^ ijjiJl L>1 (M" J* W 

y ^iUll i _ 5 lp^ J£-Lj pJ U-i SJ^IjJl h^rjj jl j£J 

JU2JI L5 ^il J\ j~X{\)j*-\j UJ Jl tS^ «UNl jdU dUi 

pi (Ulc ^wjp-rJIj oL^L) ^J £- j LflLc 

<ulpjt \ - LwUl j j& yJlj t*L£ y>J l^Lc JL-Jjl ^Ss' 

^ ji jl ol^l kJ j-w y-i^l 

&L£^I i_J ^J/ JLM U Sj .^j^\j J U-J . j l ju oUJLxp^I 

Jjj wy- t jIJj^jNI oL^^/ (Sine) ajjIjJI yy*- j 

Jt ywaJl jl Jo- y tO-) UU *_jj-^J! iLaU Jj^JI ( \ ) 

Jv i Jj— iJI JLp J-^ji Lj-jJ J^j jU-Lj .LaU w-jyji-lj 

y» oUvJuJl y A^3 o*X* kij^? 0\ 

(Beers el aL, 1966) djj^j jj^ Jy y y^Ql o y!l 

y jlj^i^l &L£l pJ (Continuous values) 5.1^.: . * p-i jk£_j 

yjl y>l L-J; J^UJl wlLSSj 

dou p^wlSl 4All_>t^ 

oJU> — il JUjj JSLl, i— jL^l^-NIj oL_^ixJl y 

<juJIj y IjJail yiA-j 4 — aLriII ^oUjJIj oLvl jjJi y y ^laJl 

jliji JL* jjJt y p^> 

^Jl iiLs^^lli \X * t^J-dL*Jl U* 1 ^jLi*j jIL^j 4 5 = $jJI 

Sw^jIj^ y ^»Ip J5wj Ju^ijJl a*L(^j i^LjJlj <JL,a^NI olJJa^ jl 

Clark, jLdl Jrr^ Jl ^ yl_Ji!l cAa Ji* 

Moloteh, et ak, 2004 Deems, et aL, 2002 et ak, 1999, Guisan, el ak, 1999, 



- \r- 



jri ^— ^ j^j -(Dahms, et al, 2005 Molotch, et al., 2005 Hirzel, et al. t 2004 
(Molotch, et al, 2004) a-Jjj JL* oUj-Ul jl ^iJL 

jv I — A*jL“ 5 ‘“ A~la_P oL^Nl A_JL — t j*ljljLjuJ Oxb" Ji 

{SinejIJj^JNl Ajjlj <-—>-3 (Cosine Aspect) a^I^J ajjIjJ) ,_._ r 

1-i* .'jA *-Jl U... j Ju t.; ^ 'j* JJJSj (.Slope) 

oL-lj-Jl oliitU Aj(_J(J =- jJJij A-JU-i jvJ ^ b > j^JC ^Jl 

CjI — &.1a C)1 . jj-~>-LJl LixJ j\ Lai j>A ^Jl j . j . .Uti l I „ - 1 1 j 

A_g_?-j •j* Li^kJl j>lj^^.L; j£j I JL* .'. j -L 

IJJ .^LiiaJl A*L»_P AAj^laJl ajji eelaij aJuU j jtJ J v * 1 ^4-1 

a_L jk5 Ujl_^_>-I j t g 5 . . laT Jju 0 JL» Jjj_>J| a-L^ I jus 

jl j£r ^jjl jrt^jai til Ai-L j. J\ ^42 jl JL . JJLUxJl J 
j\ JL*-* JjjJ- J taL^i ^US J r jl aLd^l jjfc Jjfc 

j*j olf^l jsLoJlpI j jtfj S^J\ J^UJ 

L JL> tJ'j ijJ&JI Jdl oJu jJaJ o jUJ jl Jj IJl 

jL*-* Lj“^ 4 ^_jL| J- fr J^\\ jJLu2^> Jj5vj 

c£jni L"* ^ L^->*LJl jli uwLli Jl LiLj^J ijjLai j 

o\ (Sine) Lj Jl J j_>tJl <ij> £ JLp (Uj& J) 

J ^ L*5 SjaIU Ji J 

^ tjl>- J-pj ,j ^_? Jl ^Lc >- 

2D Analyst™ ^LjjSpatial Analyst™ ^ Ij jl_aJ 

- (ESRI, 1 999*2004) Jd 1 ^ULl ArcGIS™ J 

: JU115 (Raster Calculator) i>Jil ^Ijl^,L iJUJl Jcij J j£ j 
Cosine [aspect_grid deg 



dJUij b-A deg j 

4j.L--.LL.JI LL^L JJJLlI J— J aJ L*i , Spatial Analyst™ ^ plJL^w^l 
g-j) J 1 j-LA--* JbJL£ LbD Analysts ^y>U ^ ^ L jil(Hillshading) 
vUjjIj (^j Jji JL^JO t 1* \ o La j~ Ls oLj^I <ujIj 

jj^ ^ l 5 oLpLiJj^l Jjy 5 ^ L^U-I Z U *jj! j ^ 

4^LJl ^dJJ jl>- 1 j> C)j!h .+_i JJJo -L*j > ( j^* -1 

. jcL^JaJl y&] ll*j t (Stretched Color Ramp) Ltull jl^JNl Lj mJ J* 



: oLJL_Jl 

^L-ijjl oLLj ^Jj^I .^LLJi ^ ^1 p 

J jj-j <UJU ^ lj _ U_:. 1 ( ^ytj t(Y i J5Ci) ArcClS ni L?yj^ ^.s 

^L:j ^ tC^LJU 43 jJU aaUix LLl ^Loj j\ oliUj i_£j>oM j 

c^ljJL ^^>-1 Jij v(A J5Li) Lj^aJI aSLLJl. 1 i 1 j& k^j ^ L-LJl 

* 4 - - ^ w 1 ^Lfljj^l <Lj jLJ ^JLJLj ^ -0 

0 >5 ^UJt j l jLisi JSLl l ^_^...'> - • - ' J l f^.)° h h 

^ /-' ' 1 AJ ■> ^ ^ ^~*JA + nji^>-LJj 43^JL« ^AaAi 

4jjLL* J 1- ^ jJL ^jLJI 4^ \X*Oj> ^L-' i _ j Ip (,^Ja — !l 

^yJlP £ybj 



I «Aj j UL I j L * p ft 

j 9_'2t * s $ I iL ^JL>«jL*j JbJLsJi 4 ^_g-Ld tLLL^ w^LJl jU*^ L*5 
£ j^ J'^L->- j-43 ,Lj— a j Lg_Jp ^ 4 J^>^ ' 



J ^_3 L^Jj jLLj ^jLlJl 

L> *51>wJ [5 jULS HJi j .^icLjJJl ^IJj^jl^L 

. Ljnwiaj 



jljLUJIiUjIji 

c-J- 4 "! l-Lf- 4 X 0 (Y Ji 5 w) JjSfl 4 — jljjdl A_ala Lt J - ^ ■* 

m Ok U|-i fUj'S/l c lj^j . W- ^ >LI J^\ JUJJi 

^ 1 ^ ^ 4 1 £ £ A jJJC (»l jl-fl WYj 

J;;K > -L-*J J 5 wJ ( 1 *) JkSji 4 -Lj Jwj . 4 xj^a jtjJ ^ 

*4jJlJLox]| |Jlal]| 4 jL 



4j J.,.,1. J,.7.1l 4_4jjjaJL AJLij j_P JL*j (Y*) J^J JL£^ 

4A-*Ja la mJI Jl <^-J yl j ALll l ^J|j ji t JNl y^Lijj^/l 

^kJl J^J J g la" ali^Nl iJLaJ iijJ* jl J JU iiLjLJl J-P 

0 1 ^ I bLl ^J 1 ^ tiJ 1 £l 3 1 q-U wJ ^3 I lj J^S k I ( ■ ) i ^.L-i ..!^.^. 1 ^ ^Lp 

JJy (O ^jCj ^3 alJ-Nl JJllajJl AAjijJaj ijl jj *<L3 ^aj 

J ^IjLxCNl JL£JI JiaJsLi .or) JSLi J y> U JnJj ^Ja^jl 

j^S\ jpn_^J ^ _y m j'-^ j ^kll 1* - **j 

JjJa-> jLaiJI jl ^Ll. 1 iijJa* Ifjjj i^fllj'Al J J 1 j^jJiJI 

j! ^1 j-^yh J. J-*-jl 1-L* JX* . (Interpolation) ijli_JLJ.Nl j\ ^u^.11 
t j JujjJl, I oNJUkJL-'I J sJp/ULJajji &JU& UlL ^ Jl>c_Lmw4JlS 1-L>- JL -*j Jl ^ jLL^NI 

. Uaii-f ^aljpjCL^lj ^**.1*3 jj la ^ ^jA 4_ijj^lp ^jLIj k_3 ^- JLj 0 *1 -Jk-» 

^yo 43 ^ 1 jJl ^.._j} B 'l (J \ lljJj <jl ^ y* |_JJbajJl ^ij jjs? Jj LJa-^-j 

J * U¥, ^j-"LS^Nl JiX <Ly J-J ^-3 ^3 1 Lalx ^Jt> <JUoJl oJLa 

j! aJ iJJUS ^ ^JUli ^ j ,*UNl Jx ^Ijjjl^! j£j; N UJ t Y o o 

a IF J > ^ 

o\S U! *l^Nl ^ J 8 UVl iJl—i jv^i 

•(0 ^ tL^S LjJj_i 5 



o* F*J^i L-^i' 

y-^ ^ y AJU Ja£ t( o J5vi) I ^L£. jNl £-* ( /- £ 0 *uil&--J 4 j*-jJj) 

tju jb JJAiJl *ulJp jl JsLiJl j jtyJj y^ty-Z^'Vl ^lJ^p 

i- k l y J5kJl IJL* y iJbUall gAa y y?u (£ UA?-j i-JU-^ 

y iylj S (O J^Ai y JwjUjJI j\ il j\j*\ 

, j»la.^ll ‘Owl 5 

ijjUujJl JJAiJl yJb jJ? jLLj y x£ tjA-Sl iljLiil ^w?jj J j 

^U*Jl j-Ly .(3 J5w>) *y>dJ ob^Nl 

A Ur \ 1 SJLj ^U.ll iSjUt* (y) iJL*^ iiijlaj 

(V JAw) ^Lsu'yi SjjIaj yj •<•«*** 4 ^>*iA yMj (0 

oUNl iJUi J J-JiaJI yik* ArcScene™ £y»Uy pU^J^L 

l$Jl jLtl\ (u) y ^liib JyliAl jy-A> j Ja^ 1 ^ (1) J5w y 
. IV ^ \ g ". ijjL^a (l^_j) oL^Nl SjLq— i 4 jL jJai ( (JjiJO ^ijbv2*Jl (JLSwNL) 

y Jy>Li-Jl o^bj JL*Jj A\) ijJ-iiAi JdlalJl ^ C^bll 

t L^ \ y>\ (3D Visualization) y'&JI y I yju-Vb <^rj 

^Lp ^JlL SAl y ^Ju>*i*Jj Jy y ibuSH y>Wl y>l 

,Jl*JI ybill ylyC-^l y UgJ^lijJl yJ' Jy^UJI j& jJJ ^1 

oyj Slv^-i; yS'l kL oUNl ^U-1 j JJiiJl jl ok t<uUi 

idj 0 >Cj1 Lc ijjULs 4>aJaJ^l okgj j A oULj yp Ayilj jr-^ 




(ESRI, 1 999-2004 :jjudi) J jH \ i-J jjdl iakl jSi {USj'i I £>y : t JO 



- ^ A- 







^ ( /.£ A A«w) ^jUbdl 4j4jJa]L ( J»l lfl~) i m ^ Lj^*'*' 

<jt~ J? ^ . ■"! £^k*Jl lJI V _r^j ^ 4*iJad 

(^-Ui j^p) . i| — * j^p 



- H- 





| C L ■ jjj j j\fl *^ljJlll A^aJa^l aL^Ni ■■■> ^J.llglSl aJLjJ? 

jJ*3 <-&S ^xUJ.1 JLw-j Ja^r j ^ ol jL-^j'VI [*S ^(Y' r ) Jk£jt ^ £w }j\ 

jl ^Lal <j*jjJaj l /* - y ^jj jJo-Jl j~>i *z*~*^y 

.(^U J^J.j-kJI 



-X* - 




I*L:l £3 (/* i 0 J-lkdl AJ-h j£ ♦ ® 

S_ju^ £^j4j jN! £vk*-J *4^* 0^ J* f* 

•jfr (£ Jii) U JL >- j iJL-i «JL^kj J— Ltd' ^ ^1 Jl Jr^^ -kUJlj j\j*\j 

(^p-LH J^*) * Jw>LiJI j\j*\ ._** ^ U^Lkl' *1* 



- Y ^ ~ 




JL-LjlJI ialij j j-iJl I •Ui'Vl iJl«_ij iJ_liJl JJjiJl ^Jujo j*SUj ijjliw !"l 

<jL» jin ~ ^ N AjjLojo (*_j) aL^^l iJLwi * r]n ..^ J»^j j'lll 

<^UI J^) .i**W Jw>l£ 0^1 yJl (1) i-JLlill JJJiJl 



- YY - 




,ii ; Y ~- 



jJLbJi ^Jujb ^sUd ArcScene ^>1^ ^I a^ ijuJu jLajVi ij jUU , v 

( v ) ^ J^-^LLdl cAUL ji>-V *JjNl 4 — mIjjJI ^-iJl fr^JJ 

jllp ?tla— Jl *^j\Ji* tels^'Vl Oj4J0 j A A 1^,-Jj jL«il 

{klj-LJ' j*^) .(I) ^JLjuli! jyJal)! Aiji 1J jJ^Ull 



- rr~ 




I j jJl a, a ( 



<L-> jjJl a^LUII y> Lf >j-*S\ ^ 4 — "U*^^ 4 ■* 

SI .(A ( J^vi) j . A ~* 4_«Jaill «i* ' " _/c— *-"“dJ Jl 

^•IiSjjI ty«-Jl lJJ - ® ^ J ,jvj 

_> I A A £j*t>j <>-jij i\jL» tV‘ , ^ ^"IAjYV 

: \ Ja5i ^ ^ iJui ^AijNI (3^Si-il j*j jJj •■Sr^ t '^~® 

ji v >ji y. ^ ^ji W ^ 1 l J&. -v'A ^ 1 Y 0 * > * * * 

f-l^>-'iM ^ .*->! ./j j *_il^_^-l jJ&j IjJ .^_«->-VI y»*-Jl (3^— Jl 

iikj> y* J ^ Ja dl i y>'^>- *y*r jW*-*"' p-’ Ail li-$J Lf^-* -^ry 

ti>- ^ill ii> ^Ub J - /gl^-l l jlyj S®1 iS wlJ sj <■(('—- >) A JSw») a^»iI jjJl 

Lg^i ^Ujj^l ^jl yi i— <»Ui-l j^jl A.i k; < l»! .iljlSil aA^s- y J-$— >j 

,\ Y Y^£ j 



L^il y>- j ijjil Ailjjj jj-rt W i/ C^ y - 

.(i) ijJLJUjJl J-ilaJI ii^ i> jli« (‘y) #l£^l 4-JU-i 

^ J ^U'jVl ^ £» yS^t **- f'Jd*x-L jJa~Jl Jr^'- i ’ 

o^Lp _pl Sikdli title <±*a-lJl AS yu (^jjl iflkdl »i$J ^^ojUaJl 

,ii-<kP j id-r ^ — L* yP 

ol^Ml iJUdj (^-->) (^-UiiJl JdliJ' £jld i>jli® jAt-J ‘O') J5^-i l*' 

_.y»l *’< ~j - ^ j Ja^-*!)\j .(i-~^li^-0 A~»l^Jl A-^iljjJl a..a \s'\ oli^l <—9 j-*»j (^) 

t^^l 0 I jLiil Aly-Sll ^ ( 1 ) «UN 1 yu-i ii> ^k*Jl 

ijl Ji>-^ili Ul ^ .('—•) 4rfJ»JiJl J-UalJl a^AjjIhj J-r^’l^ 1 ■! 

t'/.i o j "/. i o 4 JU>i u> - : -^) (^) «UNl yi^ ^ oL^Ml V j-i ^ii» iilk« 

j 5 .L» yp J«*tfljLlJl LaJa^> j»J t^LflJ j^l £* 



- T1 - 



^ju J JjbJ ij}-*' ** *-&h ■ (') al^NI a-JIa^ 

jl ^ y il (.(Easiness) bsj-Ali aaJ? £-* (Northness) aJU-^JI jb-^> aaJ? 
aaj jl? aJlp gL^M aJL^Ji (1) \ * i o jy) L* 

^ J> ^5UJl o*i^j j X^jSM Jjhjj t(^) el^Vl bi ^ 

* a U A aAj jjaJL ( J-JlialJl ^ja Jbbl bJbb» 4ijiaj ^J » . .LUt 1 1 jl 

,{<w?UM) bljJl 



-Xo - 





wm M) Ml 



iic» nr 



PL-Tti ” f 

fr f S f m 



^’iSm 

raimii — ii wt^ 

* i 



t jJLl I SU-U ^al t (7*i 0 <U*wvj) ^jJLSJ J^JLlaj ^ *~*\ jjJll *a k i* ^Liij! ^ 

i*l* :n J*kdl (^) w>L>- J$ ^ik> pJ iwyOl aSCLbII ja ^ j 

ojljj to ^LwjJl : jJLtfll) gjUJl i jA> j&j (0 i^ljjJl 

,(T • *T tO' 



-u- 




-a m- 

H II®. 



<JUJ1 4ala^l aL^Nl J^LiaJl (!) ij-LJuidl Jb _.,l U tH *Jul? H 

iU^I <JU-i AAf^k# Ifrily-j •( ^?li-l) 

jt * j ^LajjNl ^ y !Jl* .(!) kXijkj iijLi-* (t-J 1 ) 

1 4 - V c. LjjIj LLj- *JL—JLi y* ajL-tf' £j1 ^ y A^ikdli o-L^i £i \ yi y 

X^Ui J^) 



- TV - 





** ^ ^ ~ «*** m v* **> J h^’ ** ■ 



^l£j^t o **W* *1 ^ V^ <*A >■* ** Z 



iJliil i^ljjJI iikJLol^Vl l^j^j (1) cl^^/1 ^JU^j (<-i) J ..lh . :J l gjUi . y * 

4uLju jtk*Jl J^LLj 5jjli^ (I) alj^Nl ^Jlw AJto^aj ^Jz^Ji QjHjjj ii?-'Aj ,(^^l?^l) 

^ 7 : , i; : ; ) (^) iJLJL aUiNl *-*4* ^ 0^ ^ JA*^' 

LLi? .%* U*k*« |J \ £f fc Z- £ 6 i zt 0 

WuiJ^).<t)*UN1 UUi 



i Ly^Li- 



yjjHillshading) ) yoJ L &J l JJJiJl \jj*> 

*A*>*Jl iJu y J J Ja iU *->- LL*l Lijk ^jL^j iJjlLfl y 

iij yu* ajzj k oL^*^M 4pJL^i JbJj Northness. ^>- oL^ N 1 

y aJLoi* j*- 5 IS ly<^ oU^ljjJlj ^ Luk;H y 

£jji\ U1 j ©JUJbf C — J If— i ii^kJU UJ , (Aspect) *\£\ 

y jj_a i ~ k (ajui^ L* l$L& yJl JJLkzJl y 

Cartographic) ^kM yU y> l y StaLjj ty, S jj oU^^Ull 

LJlSkl ^Jl yj J ol^ljJJI *k* jl .LJl£ll oUL_JJ Visualization) 
y ilb-A t^jJUlcJl JjJl 5 JJL kJ l y pljbwk 

I Jla y ^LllJl C-Jy Ji j . ■ m 1 1 jlyl jjk^ y» (jwfljjiaJl UjLi 

... l l . ./d [ fl j *JL*jy\ ^uJL». ■« t Judialji ^ ! 1 (J^ 

4y»jjaJL? J-Ik?» ^yLo £.# SjjLiji L £oL*J ^y ^ jr^ j- k - ^ 

. w^La ^i*jJ ^ k > ^y a yl yU Hillshading o^- iJJiJl 

Jbjj iiLJLA-l y jl ^jLkl aJw& J*)\b- ya ijl w^-LJl $\ jl ~LdJ 

Jil c-fLc'LijjNl ^SU y y La j-Lb ^e-L — Jl J--u?Lij o^ 
A-kJL^- <uLk JJJajJl jl ojjjH^aJL jl il . J-L 

01 i| y'lyil j^dJ ti-jlSi! lIjUL-JJ 

tySLr jjJ Jl--^Uj ^j-+0_y iSj-t 

‘usj ^JsJIj JJUbi H ?|c — j Lj *cyj Lv^ 

w^Jm^JI Jj5sj L-Up Xp - yill ^ujjkJL JJikJl ^Lj y L^aSH ^byj 

toLLJJ JjyfcJlj Li-Uil oLLlp wf i^ y ' Liy> — il Jw^Lil 3'yl y 

LjI y .iJlSil cjUUl! (Uncertainty) L^lwaJlj (Error) iLkl Lky Jla 

jl y^y U t(^) J5Lij (i) y j IAj ^*S 



- t<\- 



. tiJLbJ ^Iij] «^>- ^ 

^jaj ^ ( j c Jaii! iLii oU^Vl iJLw ^Ij^SI oi 

^/l iijjJl &ju* \aj 4_g.l~-^-^ ijT oLpU_jjI ^SLc J'^^- 

iSj^ <3 > pj- 1 -^ LfiJj<> oL-»l jij ^jyl y> ij-^r j-» _^a U. ^L^)l J_£j>- 

JjJaJ JaJ j .a^T Adi t _ r ^ai>lj J^Ui Jcii Js e*^ J-Ui^J 

J.JlHiT.ll (_r^ J l^ LI w.l \ j) ajjfc 

, U^j j^j 
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Jl 4_j j_ *jl <. ijK, , Jallj ^LijJl ojljj ” 4 -j^1x«-*JI 4—^1 LI 

^iU £L~L. lBAHAH-DTI "i_~LJI k-^1 J\ ^l—iJjl " , Y * * T 
t( Version 1.1) ^Jl i \o<, •>• : ) JaSl^yJ- — i; jVl 
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